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The fertillzation rate of starfish oocytes (Asterina pectinijera) decreased 
extremely after the removal of the egg envelopes (jelly coat and vitelline coat). The 
denuded oocytes, however, were easily fertilized with egg water-treated sperm. The 
result suggests that the denuded oocyte surface (egg plasma membrane) has no or low 
acrosome reaction-inducing activity, but allows the penetration of acrosome-reacted 
sperm. 
The jelly coat and the vitelline coat of immature starfish oocytes are removed 
by the treatment with proteolytic enzymes. The "denuded immature oocyte" 
undergoes maturation division after 1-methyladenine is applied (SHIDA and SmnA, 
1976; MoRISAWA and KANATANI, 1978; IKADAI and KANATANI, 1982). It was not 
ascertained whether these denuded oocytes could receive sperm. The present 
examination showed that the fertilization rate of the denuded oocytes were 
extremely low in ordinary insemination. 
Sperm acrosome reaction is necessary for the success of fertilization. In starfish 
oocytes, the jelly coat contains a substance inducing acrosome reaction (IKADAI and 
HosHI, 1981). The low fertilization rate of the denuded oocytes may be due to the 
low acrosome reaction-inducing activity of egg surface (egg plasma membrane). 
This consideration led us to examine whether the fertilization of denuded oocytes 
are improved by the insemination with sperm which are previously exposed to egg 
water to induce acrosome reaction. 
MATERIALS AND METHODS 
The material used was the starfish, Asterina pectinifera, collected around 
Asamushi Marine Biological Station. Fully grown oocytes were isolated by tearing 
ovaries with forcepts in sea water. The oocytes were washed with calcium-free sea 
water to remove the follicular envelopes. Then they were treated with sea water 
containing 0.005% pronase (Kaken-Kagaku Co.) for 3 min. The destroyed vitelline 
coat and jelly coat were removed by washing with acid sea water (pH 5.0). 
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Denuded oocytes were incubated in sea water containing 10- 6 M 1-methyladenine at 
18'C for 1 hr and successively inseminated with intact or egg water-trated sperm. 
Semen were obtained from isolated testes, and diluted in sea water containing 10- 4 
M histidine at insemination. Final concentration of sperm was 1.4 x 106 j ml (l0- 4 
dilution of dry sperm) in insemination dish. To obtain egg water, oocytes were 
suspended in acid sea water (pH 5.0) for 10 min and sedimented with a centrifuge. 
The supernatant was filtered and adjusted to pH 8.2 with 0.1 N NaOH. Egg water-
treatment was performed at 10-3 dilution of dry sperm. Sperm were used for 
Fig. l. The oocytes of Asterina pectinifera after removal of the follicular envelopes (a) 
were treated with pronase sea water (b). Then, they were washed with acid sea 
water (c). Scanning electron microscopy of the mature surface of denuded oocyte 
(d) x6,700. J: jelly coat DV: destroyed vitelline coat 
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insemination within a minute after the exposure to egg water, for they lost their 
fertilizability soon after induction of acrosome reaction. Mitotic nuclear division 
was used as the criterion of fertilization. 
The denuded oocytes were fixed with 2% glutaraldehyde in 80% sea water for 
40 min at 18'C. After washed with sea water for 1 hr, they were postfixed in 1% 
Os04 in sea water at 4'C for 1 hr. They were dehydrated through ethanol series and 
dried with critical point dryer (Hitachi CPD-1). Samples were coated with gold 
and observed with a scanning electron microscope (Hitachi-Akashi Mini SEM-4). 
RESULTS AND DISCUSSION 
In calcium free sea water, the follicular envelopes of immature oocytes broke 
down and the jelly coat and the vitelline coat remained on the surface (Fig. 1a). 
When the follicular envelope-free oocytes were treated with pronase sea water, the 
tortulous vitelline coat which seemed destroyed elevated from the egg surface with 
jelly coat (Fig. 1b ). Those coats were removed by washing in acid sea water (Fig. 
1c). The denuded oocytes after 1-methyladenide application were fixed and 
examined with a scanning electron microscope. On the denuded surface of mature 
Asterina oocyte, long microvilli were observed but remnants of jelly and vitelline 
coats were not observed (Fig. ld). 
The denuded oocytes underwent maturation division in sea water containing 
I0-6 M 1-methyladenine. The majority of oocytes remained unchanged after the 
second polar body formation, but some cleaved successively without insemination. 
Though pronase is known as a parthenogenetic reagent to sea urchin eggs (0SANAI, 
1975), it did not induce the parthenogenesis effectively to Asterina oocytes. When 
the germinal vesicles of denuded oocytes disappeared, intact sperm were added. 
The fertilization rate of those oocytes were lower than that of intact oocytes (Table 
1). It was increased by inseminating with egg water-treated sperm. 
The cleavage pattern of denuded oocytes corresponded with that of oocytes 
whose fertilization membrane was stripped with urea (DAN, 1976). Spherical 
blastomeres beh aved independently from each other. When sea urchin eggs are 
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inseminated after weak pronase treatment, destroyed vitelline coat remains on the 
egg surface. It forms the tight membrane after fertilization and suppresses the 
ordinary shapes of blastomeres (KYOZUKA and 0SANAI, 1979). Denuded oocytes of 
Asterina did not form the tight membrane after pronase treatment. Therefore, the 
jelly coat and vitelline coat were removed completely in denuded oocytes by the 
pronase-acid sea water treatment. 
The fertilization rate of denuded oocytes was increased by the insemination 
with egg water-treated sperm. The brief exposure to homologous egg water induces 
acrosome reaction to sperm (DAN et al, 1964). As the denuded oocytes possessed the 
fertility even after pronase-acid sea water treatment, lower fertilization rate in 
ordinary insemination must be attributed to the Jess of acrosome-reacted sperm. 
The egg plasma membrane may possess no or extremely low acrosome reaction 
inducing activity. 
This study was supported in part by a Grant-in-Aid for Scientific Research from the 
Ministry of Education, Seience and Culture of Japan. 
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